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Continued survival of a firm in an increasingly 
competitive market environment requires a sound 
program of new product offerings. Those companies 
which have been able to maintain a steady stream of 
improved products, in timely anticipation of cus- 
tomer needs, not only have survived but also 
normally have prospered. 


Recognizing this fact, during recent times more 
and more dollars have been invested in research and 
development efforts in the laboratories to insure that 
business enterprises will be well stocked with prom- 
ising new ideas. However, hard experience has shown 
that the mere generation of product ideas is not suf- 
ficient to guarantee commercial success. There also 
must be a well integrated approach to the planning, 
scheduling, and controlling of new product programs. 


Although the elements which are part of any new 
product^program are discussed extensively in the lit- 
erature , little has been provided in the way of a 
systematic methodology which will assist marketing 
managers in answering such questions as: 

• What is the detailed schedule of activities to 
complete the launching from beginning to end 
at minimum cost and time? If a delay occurs 
at a specific point, how much additional effort, 
time, or cost must be expended to counteract 
the delay, and where? 

*See, for example: American Management Association, Developing A Product 
Strategy , Management Report Series Number 39, New York, 1959. 

Conrad Jones and Samuel C. Johnson, “How to Organize for New Products'’, 
Harvard Business Review , Vol. 35, No. 3, May - June 1957, pp. 49-62. 


Philip Marvin, Planning New Products , (Cleveland: Penton Publishing 
•Company, 1958). 

C. Wilson Randle, “Weighing the Success of New Product Ideas”, Industrial 
Marketing, July 1957, pp. 37-40. 


• What and how much labor in various skills is 
required at a particular time? 

• What is the status of the project in relation to 
the scheduled completion date? 

Conceptually, the problems and questions associ- 
ated with the launching of a new product are analogous 
to those encountered in a variety of other programs. 
For example, the construction of an office building 
requires integration among, and the successful com- 
pletion of, a great number of interrelated activities 
within time and cost restraints. Similar situations 
are found in the development of large-scale military 
weapon systems or the maintenance shut-down of a 
refinery. 

In recent years competition on one front or 
another has led to the development of several math- 
ematically oriented techniques which, in conjunction 
with computers, provide factual project management 
data.^ The result has been faster and more accurate 
answers to questions related to the planning and 
scheduling of projects, and tighter and more effec- 
tive control during their implementation. 

In the following sections of this article, we shall 
show how the first of these techniques to incorporate 
both time and cost information, namely the Critical 
Path Method, developed by Mauchly Associates Inc., 
can be applied to the important marketing problem of 
launching a new product. 
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Fundamentals of the Critical Path Method 

The initial step in applying the Critical Path Meth- 
od (CPM) involves definition of each activity which 
must be performed in a project and its relationship 
to all other activities. This is facilitated by the use 
of a graphic technique — the arrow diagram. In the 
diagram, arrows indicate each activity in the project. 
The presence of an arrow depicts the existence of an 
activity. Time flows from the arrow's tail to its head. 
The length of an arrow carries no significance; only 
relative position of arrows is of interest. 


An example of a very simple arrow diagram is 
shown in Figure 1. A few of the precedence relation- 
ships among the activities in this hypothetical project 
are as follows: 

1. "Preliminary Market Investigations and Spec- 
ifications" can be started following any lead 
time between the time of planning and the time 
the project is to be started. 


2. "Engineering Design" must be fully completed 
before "Trial Manufacture" can be started. 


3. A "Management Go-Ahead Decision" cannot be 
made until the financial analysis, the final de- 
sign, and the layout of the advertising campaign 
are all fully completed and their results 
available. 


With respect to the number of arrows in the net- 
work, it is often found that considerable detail is 
beneficial and that a gross treatment tends to obscure 
significant relationships and lessens the advantages 
of the technique. In practice, therefore, one would 
expect that each of the arrows in Figure 1 would be 
replaced by several arrows in series or parallel and 
with additional head-tail connections. The compre- 
hensiveness of the diagram will depend in large 
measure on the purposes for which it is drawn. 

Construction of the network is facilitated by de- 
termining three precedence relationships for each 
arrow: (1) activities that must immediately precede, 
(2) activities that immediately follow, and (3) activi- 
ties that can be performed concurrent with the one 
under consideration. Proceeding in this manner, one 
builds the diagram arrow-by-arrow. 

Considerable benefit can be derived from the 
arrow diagramming phase of project planning alone. 
The concept- of the arrow diagram provides an order- 
ly procedure for planning and results in an easily 
interpreted visual representation of the project 
scope. Consequently, it is an excellent vehicle for 
communicating both the macroscopic and microscopic 
aspects of the program to all project personnel. 

Although the logic of the plan as established in the 
diagram may be agreeable to all concerned, it does 
not necessarily represent a feasible or desirable way 
of implementing the project. Only when time and 
costs are associated with each of the planned activi- 
ties will it be possible to evaluate the over-all plan. 



Figure 1: Arrow diagram of simplified project. 
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For each activity there exists a range of possible 
completion times. In general, as time is compressed 
direct costs increase. The shortest time in which an 
activity can be completed is termed the crash time ; 
the minimum direct investment required to complete 
the activity in the crash time is defined as the crash 
cost . The lowest direct cost to complete the activity 
is known as the normal cost ; the corresponding min- 
imum duration constitutes normal time . Investments 
in excess of the crash cost do not contribute to ex- 
pediting the activity; extensions beyond the normal 
time only result in additional costs. 

The over-all project investment and completion 
time will vary with the combination of duration times 
selected for the individual activities. The sum of 
selected durations along one or more directed se- 
quences of arrows- -or paths- -will be higher than the 
sum along all remaining paths. The largest sum in- 
dicates the required duration for the entire project, 
and the activities represented by the arrows along 
the corresponding path are critical activities . This 
is the critical path. Thus, in Figure 2 the critical 
path is comprised of activities A, C, D, and F, since 
the numerical values associated with these letters 
represent the longest path through the network. 


Since the activity durations along a critical path 
always add up to the project duration, the non- 
critical activities will have some leeway for their 
performance, i.e. , the available time is longer than 
the required time. As critical activities are com- 
pressed in order to obtain alternative project 
durations, the leeway may be absorbed and new 
critical paths may develop. Conversely, if any 
critical activity is delayed during implementation of 
the project, the over -all project duration will be ex- 
tended by an equal time. 

As an illustration, a simple arrow diagram is 
shown in Figure 3. The activities are identified by 
letters, and normal and crash cost and duration 
information is given directly on each arrow. Con- 
sidering only normal times and normal cost, the 
activities shown with heavy arrows form a critical 
path with an over -all project duration of 38 days and 
result in a minimum planned project cost of $595. 

If it were desired to complete this project in less 
time, say 37 days, it could be accomplished only by 
planning to expedite one of the critical activities E, 
D, G, H, or I. Expediting non-critical activities (A, 
B, C, or F) would not affect the project duration but 
would only serve to increase project costs. 




F(8) 



A = 10 
C = 15 

D = 8 
F = 8 


A = 10 
C = 15 
E = 3 
G = 4 
F = 8 


A = 10 
B = 6 
G = 4 

F = 8 


TOTAL TIMES: 41 


40 28 


Figure 2 : Simple arrow diagram. Normal activity durations are shown on the 
arrows. The critical path is shown with heavy line arrows. 
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The least expensive way of expediting this project 
is accomplished by planning completion of activity D 
in one day less than the normal time. This is true 
because the cost to expedite D by one day is $15, 
which is less than that for any other activity on the 
critical path. 


To obtain the shortest possible time for the proj- 
ect, it is necessary to compress all of the critical 
activities to their crash points. Doing this, the 
project duration becomes 26 days and the corres- 
ponding cost $920. 


Successive compression of project duration and 
the associated minimum project costs can be shown 
graphically as a curve with the general shape in- 
dicated in Figure 4. The points above the curve 
indicate alternative, but more expensive, combina- 
tions of activity durations to obtain similar over-all 
project lengths. In most practical projects there 
will be an astronomical number of project-duration, 
project-cost combinations. 


The least cost curve in Figure 4 is called the 
Direct Project Cost Curve because only direct costs 
were considered when the activity time-cost rela- 
tionships were established. 

Computational procedures have been established 
not only for development of the Direct Project Cost 
Curve but also for simultaneous calculation of ac- 
tivity characteristics corresponding to each project 
duration, such as earliest possible start time for an 
activity, latest allowable finish time, criticality 
status and amount of leeway, and scheduled cost. 
Using electronic computers programmed for CPM, 
one can in a matter of minutes obtain all of this in- 
formation in a clearly tabulated form. (See Figure 
8 .) 

There are great advantages in selecting from all 
existing project-duration, project-cost combinations 
those schedules for which direct cost is the lowest 
possible amount. In addition, the Direct Project Cost 
Curve shows the range of possible project durations 
and, therefore, immediately informs the planner of 
the possibility of meeting a pre-set project deadline. 



Figure 3: Simple arrow diagram. Normal and crash time and cost information is 
given along each arrow. Normal project duration is 38 days at a cost of $595. 

Fully crashed, the project can be done in 26 days at a minimum direct cost of $920. 
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’ Figure 4: Typical Direct Project Cost Curve. Between the TT all-normal” and 
minimum project durations exist (in this case) four partly expedited possible 
project durations. In any real project hundreds of possibilities exist for project 
duration and cost combinations. The mathematical procedure of CPM determines 
the lowest direct cost and the associated activity characteristics for each possible 
project duration. In the figure, the lowest direct costs are connected to form a 
piecewise linear curve. 
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Although the analyses based on the direct project 
cost data are useful in themselves, additional 
benefits can be derived by considering the indirect 
project costs so that the total anticipated cost of im- 
plementing the project under alternative schedules 
can be determined. The sum of direct and indirect 
costs result in a "U” shaped Total Project Cost 
Curve. An idealized case is shown in Figure 5. 

The Total Project Cost Curve finds many uses. 

Its primary function is in the selection of that sched- 
ule which will require a minimum total investment 
for its implementation. The project duration corres- 
ponding to this minimum is indicated at the bottom 
point of the "U" shaped curve. 

With this brief introduction to the Critical Path 
Method in terms of its fundamental building blocks, 
let us consider a hypothetical but realistic applica- 
tion of the method. 

Implementing The Critical Path Method: A Case Study 

The Victoria Company’s Appliance Division has 
been charged with the responsibility of expanding the 


company’s consumer product line by placing a small 
appliance on the market. A decision has been made 
to take advantage of the seasonal demand which 
occurs for this kind of appliance prior to each 
Christmas period. It is known that many small ap- 
pliances are purchased as gift items and that most 
gift sales occur between the middle of November and 
the 24th of December. After Christmas day, gift 
sales fall off sharply. Consequently, it has been de- 
cided that sales should start on or about November 
15. A project manager has been named and has de- 
cided to use the Critical Path Method. A properly 
programmed computer is available. Five steps are 
involved. 


Step 1: Preparing the arrow diagram . The 
project manager’s first job is to arrange for the 
construction of an arrow diagram. While consulting 
with the many functional groups that will be involved 
in the project, a diagram is prepared which depicts 
the logical precedence between each major activity in 
the contemplated project. The resulting diagram is 
shown in Figure 6. 
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Figure 5: Typical Total Project Cost Curve. The Total Project Cost Curve is the 
sum of the Direct Project Cost Curve determined by CPM and the Indirect Project 
Cost Curve decided upon by the user. The optimum schedule is indicated by the 
minimum on the Total Project Cost Curve. The associated activity characteristics 
are found directly from the information produced by the GE 225 CPM program. 
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The level of detail in Figure 6 is sufficient for Second, several activity arrows are shown as 

over-all project management. At a later time, func- broken. lines and are known as dummies . These 
tional managers may draw additional arrow diagrams arrows do not indicate actual work elements, but 
which will assist them in planning, scheduling, and rather are restraints used to maintain a proper 

controlling the identified project tasks that are under precedence relationship in the diagram. They are 

their individual jurisdictions. treated by the computer as ordinary activities but do 

not require the expenditure of resources --either 
time or money. For instance, the restraint (27, 29) 

In Figure 6 some of the work elements are sub- indicates that "Review and Revise Design" together 

divided into several phases. This indicates that the with "Refining Advertising Campaign Ideas" must 

start of some activity is dependent upon the partial, both precede the "Preliminary Media Selection", 

but not final, completion of the subdivided activity. However, only "Review and Revise Design" must 

For example, the engineering work must be brought precede "Consolidate Trial Manufacturing Specifi- 

to some state of completion before patent search can cations", 

be started. 

Third, the wavy line (0, 1) is known as Lead Time . 
Event 0 is the current instant of time and Event 1 is 

Four additional comments should be made about when the project is scheduled to start. These two 

the diagram. First, it will be noted that the junctions events, of course, could be concurrent. Arrows 

where arrow heads and arrow tails meet have been have been drawn from Event 0 to Events 17 and 36 to 

numbered. This is done to provide a unique refer- show that top management must be available at the 

ence for each activity which can in turn be commun- latter two points if the project is to proceed. If 

icated readily to the computer. For example, the management can only be available at earlier times, it 

activity "Motivation Research" from Junction 1 to may be possible to shorten the lead time to conform 

Junction 3 is identified as (1, 3). The junctions are to their schedule restraint. If in this situation the 

called events since they signify the event of starting amount of lead time is less than the required 

or completing one or more activities. compression, some activities may be forced into 
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MANAGEMENT AVAILABLE FOR MODEL SELECTION 


START 



END 




Figure 6: Arrow diagram for launching product XYZ. Time -cost information is not 
shown, but the critical path for the all-normal case is indicated with heavy lines. 


otherwise unnecessary crashing. The resulting 
increased costs can be related directly to manage- 
ment's unavailability. At times, the elimination of 
all lead time and a complete crashing of the project 
will not provide sufficient time compression and 
project completion will be unavoidably delayed. 

Again, responsibility can be placed where it belongs. 
In case management can only be available after 
Events 17 and 36 should start, lead time may be 
extended with a possible corresponding delay in 
project duration. 

The fourth and final comment is that the diagram 
has been drawn so that both project START and 
project END are identified by single events, Events 
0 and 53, respectively. 

Step 2: Completing the input data for computer 
calculations . In addition to the numbered diagram 
the project manager must arrange to provide time- 
cost information about each activity. In the great 
majority of cases it can with sufficient accuracy be 
assumed that cost rises linearly as attempts are 
made to expedite an activity. It is therefore only 
necessary to establish normal costs, normal dura- 
tions, and crash costs and crash durations. In cases 
where the linearity assumption does not hold, a 
piecewise linear approximation can be made. The 


linearity assumption eases the burden of data 
collection considerably. There also exists the pos- 
sibility that only normal or crash duration can be 
implemented. Such discontinuity must be specified. 


The successive expediting of the project duration 
is based on the relative slopes of the activity time- 
cost relationships. By specifying artifically large 
time-cost slopes for selected activities, the project 
manager can exert his influence on the sequence in 
which these activities are considered for expediting. 

The computer program used for the processing of 
this example--the GE 225/CPM program- -offers the 
user an opportunity to bias the allocation of leeway 
or float time. To this end, a priority weight- -a 
number from one through nine- -is given to each 
activity. The priority weighting scheme allocates 
any available float to activities in proportion to the 
established weights. In cases where uncertainty on 
duration estimates is abnormally high, one would use 
a high priority weight and consequently would expect 
a proportionally high amount of float to be scheduled 
for that activity. For practical reasons, the float 
allocation by priority weights is augmented in the 
GE 225 program by a built-in bias which conserves 
float for activities located late in a project. 
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GE 225 Critical Path Method Input Code Sheet 
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Step 2 is completed when all of the required in- 
formation is collected and listed on input code 
sheets. Figure 7 shows page 3 of the code sheets 
prepared for this example. Each line on the page 
corresponds to one activity and can contain up to 80 
columns of information. Columns 1 through 28 con- 
tain precedence, time, cost, slope, weight, and 
continuity information. The dummies are entered 
with zero time, zero cost requirements, and mini- 
mum weights. Activities that cannot be expedited, 
such as ff Determine Material Needs" (10, 11) have 
normal time equal to crash time and normal cost 
equal to crash cost. 

The remaining columns, 29 through 80, are re- 
served for an alpha-numeric activity description. A 
code can be included in this description to facilitate 
identification of, for instance, areas of responsi- 
bility. Similarly, job account numbers or any other 
desired code may be included. 

Activity responsibility resting with Executive 
Management has been coded in this example in the 
500-series, Finance and Legal responsibility is 
coded in the 400-series, Engineering in the 300, 
Manufacturing in the 200, and Marketing responsi- 
bility in the 100-series. 


Total float and free float have different signifi- 
cance. If total float is zero, the corresponding 
activity is critical. Free float is the amount of 
leeway available after implementation of an activity 
if all other activities in the project were started as 
early as possible. Should an activity last longer than 
planned but not long enough to absorb more than its 
free float, the delay will not interfere with the timely 
completion of any other portion of the project. 

Figure 8 shows one of the expedited schedules, 
taken from the computer print-out. It includes all 
of the detailed activity characteristics for that 
schedule. 

The least direct project costs corresponding to 
various project durations as prepared by the com- 
puter are summarized in Figure 9. 

The range of project durations span from an all- 
normal duration of 399 days to a minimum duration 
of 247 days beyond which the project cannot be ex- 
pedited. Had all jobs been expedited, the project 
duration would still have been 247 days, however, the 
cost would have skyrocketed to $219,000. This 
represents an unnecessary outlay of approximately 
$30,000, or 16 percent of the necessary direct 
project cost for the minimum duration. 


Step 3: Computing schedules . A deck of input 
cards is next keypunched on the basis of the input 
code sheet, one card for each activity. The cards 
will contain all the project information necessary to 
communicate with the computer. If processed with a 
CPM program package which contains the proper 
step-by-step interpretation of the mathematical CPM 
formulation, the result will be a computer output 
consisting of a series of tabulated, alternative 
schedules. Each schedule will constitute a complete, 
detailed timetable for a given project duration. Be- 
sides repeating the pertinent portion of the input 
information, the output table will list: 

• Criticality status of each activity. 

• Time and cost required for each activity in 
order to implement the particular schedule. 

• Change in activity times and costs as com- 
pared to the preceding schedule. 

• Scheduled finish of each activity in view of 
specified priority weights. 

• Scheduled float for each activity as determined 
by priority weights and the activity 1 s prox- 
imity to the last event in the project. 

• Earliest possible and latest allowable start 
and finish of each activity. 

• Total and free float for each activity. 


The computation time required for each alter- 
native least cost schedule for this example averaged 
four seconds. ^ In general, required processing 
time depends on the size and complexity of the arrow 
diagram. In addition to computation time, read- in 
of the activity cards and print- out of the tabulated 
schedules each require approximately two- tenths of 
a second per activity. 


The range of project durations and the associated 
costs in Figure 9 are shown graphically in Figure 10 
as the Direct Project Cost Curve. To show the total 
project cost picture, indirect expenses must be es- 
timated and added. In most cases, indirect cost is 
considered to be a fixed percentage of some base 
cost. In the Victoria Company, a constant indirect 
cost rate of 150 percent of total normal duration cost 
is used. Therefore, the indirect cost of imple- 
menting the all-normal schedule is 150 percent of 
$129,940, or $194,910, corresponding to an indirect 
cost rate of $488 per day. The indirect cost for the 
minimum duration schedule is a total of $488 times 
247 days, or $120,536. The constant indirect rate 
is shown as the straight, broken line in Figure 10. 


Step 4: Establishing the plan of implementation . 
The final step of the planning and scheduling proce- 
dure is to select a specific plan of implementation, 
then translate relative times to a calendar -based 
schedule and allocate resources in accordance with 
the selected schedule. 


Four seconds processing time on the General Electric GE 225 Information 
Processing System corresponds to a processing cost of approximately 17 cents. 
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Schedule 

Project 

Duration 

in 

Days 

Least Direct 
Project Cost 
in 

Dollars 

All- 

-normal schedule 

399 

129,940 

1st 

expedi ted 

schedule 

395 

130,080 

2nd 

expedited 

schedule 

390 

130,280 

3rd 

expedited 

schedule 

389 

130,330 

4th 

expedi ted 

schedule 

388 

130,380 

5 th 

expedi ted 

schedule 

383 

130,680 

6 th 

expedi ted 

schedule 

380 

130,860 

7 th 

expedi ted 

schedule 

378 

131,060 

8th 

expedi ted 

schedule 

348 

134,060 

9 th 

expedited 

schedule 

346 

134,260 

10th 

expedited 

schedule 

344 

134,460 

11th 

expedited 

schedule 

343 

134,560 

12th 

expedi ted 

schedule 

342 

134,760 

13th 

expedi ted 

schedule 

302 

143,760 

14th 

expedi ted 

schedule 

301 

144,060 

15th 

expedi ted 

schedule 

300 

144,460 

16th 

expedi ted 

schedule 

299 

144,894 

17th 

expedi ted 

schedule 

297 

146,284 

18th 

expedi ted 

schedule 

295 

147,234 

19 th 

expedited 

schedule 

293 

148,184 

20 th 

expedi ted 

schedule 

283 

153,184 

21st 

expedi ted 

schedule 

278 

157,350 

22nd 

expedited 

schedule 

272 

162,350 

23rd 

expedi ted 

schedule 

267 

167,350 

24 th 

expedited 

schedule 

252 

182,350 

Minimum-duration schedule 

247 

188,850 


Figure 9: Summary of Computed Alternative Schedules 


The project manager can observe the variation of 
total project cost associated with alternative project 
schedules by adding the Direct and the Indirect Proj- 
ect Cost Curves in Figure 10. The resulting Total 
Project Cost Curve--the **TJ n shaped curve in the 
figure — clearly indicates that the least expensive 
project duration can' be obtained if the implementa- 
tion is executed in accordance with Schedule 19 
wherein the project time is 293 working days. 

It is known that a high percentage of the total 
year's volume will occur between the middle of 
November and the 24th of December. Therefore, to 
maximize seasonal sales and minimize implementa- 
tion cost, the most desirable schedule would be the 
one for which the 293rd working day corresponds to 
the calendar day of November 15. 

The selected schedule, Number 19, is converted 
into a calendar-based schedule by properly account- 
ing for Saturdays and/or Sundays, holidays, vacation 
shutdowns, and other non-working days, and then set- 
ting an appropriate lead time. If the time period from 
the current date to November 15 is greater than the 
calendar time required by Schedule 19, then of course 
that schedule- -with its minimum total project cost 
benefit — can be used. If, however, the actual calen- 
dar time available is less than that required by 
Schedule 19, then a further expedited- -and therefore 
more costly — schedule must be used in order to 
achieve a November 15 completion date. 


Total company profit can be maximized only if the 
total project cost (from Figure 10) and the cost of lost 
sales volume resulting from delays beyond November 
15 are considered simultaneously. Summing these 
costs results in a Composite Cost Curve. The mini- 
mum point on the Composite Cost Curve determines 
the over-all optimum schedule. 

The composite cost situation for the Victoria 
Company is portrayed in Figure 11. In this case it is 
found to be the schedule corresponding to a project 
duration of 270 working days(i.e., Schedule 23). Thus, 
even though Schedule 19 would result in the lowest 
project implementation cost, the Christmas trade 
would be missed if that schedule were used and the 
composite cost would be $30,000 higher than that re- 
sulting from Schedule 23. 


Placing the selected schedule on a calendar is ac- 
complished by the computer with a simple calendar 
dating routine. The established timetable is then 
communicated to the various organizational compo- 
nents under whose jurisdiction responsibility for 
completion of individual activities belongs. Once in 
the hands of functional management, duration and cost 
information as tabulated in the computer output (cf., 
Figure 8) is used for allocation of manpower, equip- 
ment, and other resources. 
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Figure 10: Direct, Indirect, and Total Project Cost Curves for new product 
launching example. Optimum project duration is 293 days. 


Step 5: Controlling the project. Although origi- 
nally developed as a project planning and scheduling 
tool, the Critical Path Method lends itself very well 
to the controlling of programs such as the one con- 
si deredlrTthis~example. The project manager should 
receive periodic reports from functional managers, 
with frequency depending on project durations and 
personal preferences. Reports should include 
information regarding time and cost required for 
completion of activities under their respective juris- 
dictions. Based on these reports, new input cards 
are prepared for those activities for which time- 
cost requirements deviate from previous data. Using 
the computer the project plan can be rapidly updated. 
In addition to the regular reports, the project 
manager must be informed immediately when critical 
activities are delayed or non-critical activities 
extend beyond the available free float. 

Analysis of the revised information may indicate 
that a new schedule is required for the remainder of 
the program if the original project duration is to be 
realized. If slippages have occurred, normally it is 
possible to eliminate their effect by developing a new 


schedule which specifies that subsequent critical ac- 
tivities be executed on a more expedited basis than 
was originally planned. When all remaining critical 
activities have already been scheduled to be fully 
crashed, management must resort to alternative ap- 
proaches. Redefinition of critical activities yet to be 
implemented, and revisions in the arrow diagram, 
constitute two alternatives which can be taken. 

Both of these possibilities usually require man- 
agerial risk decisions. CPM aids management by 
specifying the only activities for which such deci- 
sions will have the desired influence. 


For example, redefinition of critical activities in 
the product launching project described above could 
occur if management decides that time does not per- 
mit the construction of more than two prototypes if 
the project completion date is to be met. The devel- 
opment of two prototypes, rather than many, increases 
the risk of not finding a suitable product. Management 
then must use its judgment as to whether it is willing 
to accept this risk. 
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Figure 11: Composite cost variation with calendar time and project duration for 
product XYZ. The composite project cost is the sum of the total project cost and 
the cumulative cost of anticipated lost sales. ’’Project Day 0” must be specified 
before the calendar scale can be established. 


Alternatively, the arrow diagram could be revised 
by a decision to eliminate all or portions of one or 
more activities. For example, in Figure 6 ’’Trial 
Manufacture”-- and consequently ’’Consolidate Trial 
Manufacturing Specifications”- -may be eliminated, 
causing the junction points labeled 27, 28, and 30 to 
coincide in the revised diagram. Since both activi- 
ties were on the critical path, additional time is made 
available for subsequent activities. 


If all activities along the critical path have not 
been fully crashed, trade-offs can be considered be- 
tween the cost of further crashing and the risk of 
changing the nature and quality of planned activities. 
By studying alternative computer runs before the 
actual method of expediting to be applied is decided 
upon, management decisions can be based on a wider 
range of factual data than is possible without CPM 
and the high-speed computer. 


Concluding Remarks 

In the foregoing portion of this article the Critical 
Path Method was discussed in some detail. Emphasis 
was placed on the application of the method to an im- 
portant class of marketing management problems. It 
was demonstrated that CPM represents a basic tool 
available to all levels of management and that the 
technique included elements of timeliness, selection, 
and evaluation. CPM provides for true management 
by exception. The mathematical structure and the 
computational details of the method were omitted. 

As presented here, the method considers only one 
project at a time, and allocation of total company 
resources is not necessarily optimum. Computer 
programs can, however, also be applied to inter- 
project scheduling and can be used to take into 
account the allocation of scarce resources among 
competing projects. In addition, methods exist which 
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will incorporate the uncertainty of time estimates 
more directly than does the priority weighting 
scheme. The result is a statistical evaluation of the 
probability of completing a project within established 
time and cost limits. 

Discussion of these and other extensions of the 
fundamental principles of the method would lengthen 


this presentation unduly. Although the article has 
been limited to a consideration of the basic features 
of the Critical Path Method, the discussion has been 
sufficient to demonstrate that CP M is an extremely 
powerful tool which --in conjunction with the elec- 
tronic computer- -stands ready to help the business 
manager minimize the guesswork in decision- 
making. 


The preceding article is to appear in Professor Wroe Alderson T s book Marketing and 
the Computer , Prentice-Hall, 1962. 
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